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Specific  aims  of  the  study  were  to  elucidate:  (a)  the  chemical  structures  of  light-sensor  molecules 
)lepharismin  and  stentorin,  and  (b)  their  mechanisms  of  action  in  light-sensory  signal  processing  events, 
lamely,  detection  of  sudden  changes  in  light  intensity  and  light-avoiding  behaviors  of  the  single  cell  ciliate 
.  Mempharisma  japonicum  and  its  closely  related  organism  Stentor  coeruleus. 

During  the  period  of  this  grant,  two  significant  results  have  been  achieved.  For  the  first  time,  we 
lave  been  able  to  isolate  and  purify  the  photosensor-bound  protein,  stentorin,  with  molecular  weight  of 
15,000.  This  light-sensor  protein  retains  the  functional  characteristics  of  native  stentorin  protein  complex  of 
nore  than  half  a  million  molecular  weight  located  within  the  pigment  granules  of  Stentor  coeruleus.  In 
iddition,  we  have  been  able  to  determine  a  tentative  chemical  structure  for  the  light  sensor  chromophore  of 
Slepharisma  japonicum.  It  appears  that  the  chemical  structure  of  blepharismin  is  distinctly  different  from  that 
)f  stentorin.  Both  stentorin  and  blepharismin  add  to  the  exclusive  list  of  only  a  limited  number  (four  to  five) 
)f  light  sensor  molecules  in  nature. 

Light  signals  perceived  by  the  single  cell  ciliates  are  transduced  by  transducin-like  G-proteins,  as 
suggested  by  our  study  of  the  effects  of  various  G-protein  activators  and  inhibitors  on  the  photo-sensory 
responses  of  both  organisms.  To  characterize  the  G-proteins  in  the  ciliate  cells,  Phun  Bum  Park  and 
Blisabetta  Bini  supported  by  this  grant  partially  cloned  and  sequenced  Blepharisma  and  Stentor  G-proteins. 
’hoto-activation  6T  G-proteins  appears  to  be  coupled  to  a  cGMP-dependent  phosphodiesterase.  If  this  result 
s  further  confirmed  by  directly  isolating  and/or  cloning  the  latter  and  establishing  its  light  activation  via  G- 
Droteins,  the  single  cell  photo-signal  transduction  system  will  provide  an  interesting  comparison  to  the  visual 
excitation  system  in  mammals. 
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